Keywords: annual water yields, western and northern Canada, temporal trends, hydrometric data Historical temporal trends in annual water yields were examined at 109 hydrometric monitoring stations in the Mackenzie, Saskatchewan-Nelson, Churchill, and Missouri-Mississippi River watersheds from the western Canadian provinces of Alberta, Saskatchewan, and northeastern British Columbia, as well as the Northwest Territories and the eastern portion of the Yukon territory. Effective drainage areas range in size from 325 to 1,680,000 (mean=65,600; median=9,300) km 2 , with associated hydrometric record lengths ranging between 18 and 97 (mean=41; median=38) years. Approximately three-quarters of the stations have no significant trend in average annual flow, with about equal numbers of stations exhibiting significant temporal increases or decreases in annual water yields. Southwestern Alberta and the southwestern Northwest Territories contain small clusters of stations with increasing water yield trends; clusters of decreasing water yield trends are primarily located in central and southern Alberta. The co-location of regions with clusters of both increasing and decreasing trends, or increasing/decreasing and no trends, complicates generalizing broader scale trends in annual water yields across these regions of Canada. No bias in the trend directions appears evident with either watershed size or the length of the hydrometric record.
skepticism as to their data quality, and have chosen not to include them in our analysis. Reconstruction efforts and inclusion of such historical datasets may magnify errors in trending analyses rather than reduce them. Temporal datasets of average annual flow at each station were analyzed by conventional parametric linear regression as well as by the non-parametric Mann-Kendall test for the trend and the non-parametric Sens method for the magnitude of the trend [17] [18] [19] [20] [21] . Summary statistics for both tests at each station are given in Table 3 , and overall summary statistics for the effective drainage areas under consideration and the associated correlation coefficients (parametric linear regression) and standardized test statistics (non-parametric Mann-Kendall test) for temporal series of annual water yields are provided in Table 4 [8] . However, the hydrology of many other rivers throughout the study area has also been significantly affected with unknown magnitudes, directions, and temporal patterns of forcing during the periods of available flow records by small and medium size dam construction, changes in permafrost, forest fires, mining, and logging activities, alterations in agricultural cropping methods and consumptive water use patterns, inter-basin water transfers and diversions, as well as population increases and migrations. The inability to fully account for all potential effects via reliable corrections led us to use the uncorrected hydrometric datasets for all analyses herein. Various, and sometimes poorly defined, anthropogenic activities also greatly complicate attempts to analyze seasonal flow trends at major hydrometric stations. Similarly, there are documented deficiences in the hydrometric network within the study area that cannot be readily corrected for [22] .
For example, Schindler and Donahue [7] reported an apparent 84% reduction in summer flows at the South Saskatchewan River at Saskatoon station, and also fit a continuous single-exponential/quadratic decay to the summer flow data between 1912-2003. However, upstream construction of the Gardiner Dam between 1959-1967 resulted in an intentional hydrologic regime shift for the downstream regions of the South Saskatchewan River. As discussed by Pomeroy et al. [23] , prior to the construction of the Gardiner Dam, the lowest mean monthly discharge on the South Saskatchewan River at Saskatoon occurred in January. The post-Gardiner dam construction monthly mean discharge of the South Saskatchewan River at Saskatoon currently peaks in January, with a second smaller peak in June. Consequently, an anthropogenic hydrologic discontinuity occurred in this system during the 1960s, preventing the logical application of continuous linear/non-linear regression fits to seasonal flow patterns. There do not appear to have been any significant changes in the summer flows in the South Saskatchewan River at Saskatoon since Gardiner Dam construction was completed, nor is their overly compelling evidence for trends in pre-dam construction summer flows. The largest influence on the decline in summer flows on the South Saskatchewan River at Saskatoon over the past century appears to be from operations at the upstream Gardiner Dam which intentionally shifted the hydrographic peak from the natural (and historical) spring/early summer freshet period to a post-dam construction (and current) mid-winter flow maximum. In light of these types of issues, seasonal temporal trend analyses of the river systems considered herein must be undertaken with caution, and continuous fitting analyses for such effects cannot be reliably applied with confidence across hydrologic discontinuities. Owing to the uncertainty of existence/absence and magnitude/direction of such effects across much of the study area, our current analyses focus only on annual water yields. Choosing the length of streamflow records (and attempting any quantitative reconstruction efforts) in an attempt to compensate for natural hydrometeorological cycles (such as the El Nino/Southern Oscillation (ENSO), the Pacific Decadal Oscillation [PDO] [9, 24, 25] , the Arctic Oscillation [26] , and the Pacific North American (PNA) pattern [27] ) is also complicated by the difficulty in quantitatively assigning the relative magnitudes of these effects between cycle minima/maxima, as well as whether to include other shorter/longer cycles, and the possible presence of as yetand potentially confounding -unknown hydrometeorological cycles.
Of the 109 stations, 12 (11%) exhibit a statistically significant (α=0.05) increasing average annual flow trend with both regression approaches ( Table 5) 
